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ABSTRACT

A closure wad 1s placed at the mouth of the launching end of
a shotgun cartridge before the mouth 1s crimped down to seal
the launching end of the cartridge. Both the walls of the
closure cap and the walls at the mouth of the plastic envelope
are crimped down together, thereby forming a substantially
impermeable seal at the launching end of the cartridge. In
addition, the inventive closure cap substantially reduces the
detritus which 1s sometimes expelled when a launcher car-
tridge 1s fired.
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FIG 2A
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Roll Crimped Cartridge Shell with Rigid Wad 5 forming seal
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1
WATERPROOF CARTRIDGE SEAL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This patent application 1s a Divisional of U.S. patent appli-
cation Ser. No. 11/117,128, filed Apr. 28, 2005, now U.S. Pat.
No. 7,461,597 which claims priority from U.S. Provisional
Patent Application Ser. No. 60/566,330, filed Apr. 28, 2004,
the disclosure content of which are hereby incorporated by
reference 1n their entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to shotgun ammu-
nition, and particularly to a system and method of sealing the
launching end of a shotgun cartridge.

2. Description of the Related Art

The separate components comprising a conventional shot-
ogun cartridge are shown FIG. 1A. Specifically, FIG. 1A
shows the metal base 10 attached to the plastic envelope 20
which, when constructed, holds the propellant charge 30
tamped 1n the bottom of the cartridge next to metal base 10. In
the center of metal base 10 1s the primer which 1gnites the
propellant charge 30 when struck by the hammer of the shot-
ogun. The propellant charge 30 has a cushioning wad 40 also
holding it 1n and separating the propellant charge 30 from the
payload of this cartridge, which, 1n this case, 1s to be a less
lethal projectile 50 comprised of a tubular sock-like body of
fabric construction into which ballast material, such as lead
shot, 1s filled, before the open end of the tubular sock-like
body 1s tied off, as shown in F1G. 1A. The less lethal projectile

50 1s held 1n the plastic envelope 20 of the cartridge by closure
wad 60.

The launching end of the cartridge’s plastic envelope 20 1s
typically sealed by etther roll crimping or star crimping. FIG.
1B shows a sealed cartridge where roll crimping was used,
1.¢., the end walls of plastic envelope 20 have been rolled
down 1n order to hold 1n closure wad 60 which can be seen at
the launching end of the cartridge. FIG. 1C shows a sealed
cartridge where star crimping was used, 1.¢., the end walls of
plastic envelope 20 have been crimped, or bent, inwards in
order to form a star-shaped seal at the launching end of the
shotgun cartridge. When using a star crimp, it 1s possible to
not use a closure wad 60, depending on the contents of the
cartridge.

Plastic envelope 20 1s typically made of high density poly-
cthylene (HDP), although any appropriate material may be
used, as 1s known to one skilled 1n the art. Propellant charge
30 1s typically conventional black powder, although, once
again, any appropriate propellant mixture may be used, as 1s
known to one skilled in the art. In general, when any particular
material 1s described 1n this application, 1t should be under-
stood as an example, 1.e., any material capable of performing
the same function 1n the same manner 1s intended for use with
the present invention. Similarly, when any particular method
step 1s described 1n this application, 1t should be understood as
exemplary, 1.¢., any manner ol achieving the same function
and/or result 1s intended to be covered by the present mven-
tion. Furthermore, 1t should be understood that a shotgun
cartridge having a less lethal projectile as a payload 1s used as
an example herein, and that the present invention may be
applied to any type of cartridge, e.g., for a rifled or smooth-
bore barrel, with or without a payload, which requires sealing,
of 1ts launching end.
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In the conventional shotgun cartridge, cushioning wad 40
1s typically constructed of plastic, while closure wad 60 1s
typically constructed of plastic or fiber (e.g., paper). It should
be noted that the prior art contains a wide variety of “wad”
constructions, from simple discs of paper to plastic cylindri-
cal containers which also hold at least part of a payload to
more complex structures which completely surround and
contain the payload (see, e.g., the wad 1n FIG. 3 of U.S. Pat.
No. 4,164,903 to Bouza et al., the wad 5 1n FIGS. 1 and 2 of
U.S. Pat. No. 4,506,605 to Maki, or the wad 22 in FIG. 1 of
U.S. Pat. No. 6,260,484 to Billings, all of which are incorpo-
rated by reference 1n their entirety). Although only the roll
and star crimps are shown i FIGS. 1B and 1C, respectively,
any sort ol crimping can be used to seal the launching end of
the shotgun cartridge. Moreover, 1t 1s possible for a shotgun
cartridge to have neither a closure wad per se nor a crimped
launching end of the cartridge (see, e.g., the 903 patent cited
above).

Further details concerning the exemplary prior art shotgun
cartridge construction shown i FIGS. 1A-1B-1C can be
found 1 U.S. Pat. No. 6,202,562 to Brunn et al. (“Method of
Preparing a Low Lethality Projectile For Flight), which 1s
hereby incorporated by reference 1n 1ts entirety. Some of the
purposes, usage, and functioning of such a less lethal projec-
tile may also be found therein. However, this description of an
exemplary prior art less lethal projectile cartridge i1s not
intended to limit the possible embodiments of the present
invention described herein.

There 1s at least one problem with the typical crimping of
the conventional shotgun cartridge: the seal formed by the
crimping may allow material from the external environment
into the interior cartridge. For example, 11 exposed to rain,
water may leak directly into the cartridge through the small
hole (shown 1n FIG. 1C) which 1s typically formed at the
center of the star crimp. It there 1s no closure wad 60, there
will be nothing to stop the water. Even 1f there 1s a closure wad
60, 1t may be made of paper or cardboard, which may become
sodden, thereby allowing moisture into the interior of the
cartridge (and perhaps also causing the closure wad to disin-
tegrate). Even 1f the closure wad 60 1s made of a water-
impermeable material, such as HDP, the friction seal made by
the closure wad 60 and the star crimped or roll crimped
maternal of the plastic envelope 20 will not be tight enough to
stop fluids such as water from seeping through at least some
ol the areas of surface contact between the closure wad 60 and
the plastic envelope 20.

Furthermore, the typical material used for the plastic enve-
lope 20 of the cartridge, HDP, 1s particularly difficult to
adhere to, and, accordingly, glues, pastes, and other binding
agents are not usetul 11 one attempts to glue the closure wad
60 and the plastic envelope 20 together. This difficulty 1n
adhesion also means that a tight friction seal between the
closure wad 60 and the plastic envelope 20 requires a great
deal of force to create, and, once created, 1t 1s likely that a fluid
would still be able to seep 1n through at least one permeation
in the seal between the closure wad 60 and the plastic enve-
lope 20.

Although the HDP of the plastic envelope 20 can be heat
soldered (this 1s the way the plastic envelope 1s attached to the
metal base 10 of the cartridge before the primer or propellant
charges are inserted), heat soldering the launching end of the
plastic envelope 20 once the cartridge contents have been
inserted presents an obvious hazard.

The prior art has largely 1gnored the problems with forming,
a tight seal at the launching end of the cartridge. In fact, when
the prior art refers at all to forming a tight seal, the seal being
referred to 1s between the plastic envelope 20 and the cush-
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ioning or obturating wad 40 between the propellant charge 30
and the payload 50. For example, U.S. Pat. No. 4,506,605 to
Maki (the *605 patent) uses an annular projecting rim on a
solid plastic obturating wad to form a seal between the wad
and the 1nner surface of the cartridge. Specifically, as shown
in FIGS. 2A and 2B (which are reproductions of FIGS. 1 and
2 1n the 605 patent), the rigid wad 3 as shown alone 1n FIG.
2B comprises a cylindrical container 14 for shot (only shown
lining the circumierence of wad 5 1n FIG. 2A) with V-shaped
notches 135 as well as a base with a concave portion 10 which
taces the propellant charge 4. The annular projection 3a of the
base has a greater diameter than the remaining portions of
wad 5. As shown 1n FIG. 2A, this annular projection 5a of the
wad forms a seal with the mner surface of cartridge case in
order “to prevent leakage of gases when the wad 1s located
within the case 1 and which comes into contact with the inner
surface 20 of the barrel 21 (FIG. 4) during the passage of the
wad through the barrel” (col. 3, lines 3-8, the 605 patent).

In other words, the prior art wads that are directed to
forming a tighter seal are directed to forming a tighter seal
inside the cartridge to prevent the “leakage of gases” when the
propellant charge ignites. These pieces of prior art barely
mention the seal at the launching end of the cartridge: the 6035
patent merely states that *“. . . a quantity of pellets 6 1s packed
into the container 14 and are blocked with the paper disc cover
8 fitted to the opening end of the container 14 which 1s locked
by crimp 7, or stopped by a so called starcrimp formed by
tolding the top end of the case inwardly” (col. 4, lines 46-31,
the *6035 patent). Thus, 1n the prior art, different wads forming
different sorts of seals to keep 1n or otherwise manipulate the
1gniting propellant charge or flying payload are discussed, but
the seal at the outer launching end of the cartridge 1s not
described or discussed 1n any detail (see, e.g., U.S. Pat. No.
3,974,770 to Clark, Jr.; U.S. Pat. No. 4,574,701 to Fiocchu;
U.S. Pat. No. 5,408,931 to Tallman; and U.S. Pat. No. 5,361,
701 to Stevens, all of which are incorporated by reference 1n
their entirety).

Although some of these prior art seals, such as the one
tformed by rigid wad 3 and the mner surface of the shotgun
cartridge shown in FIG. 2A, may possibly protect the propel-
lant charge from moisture which has entered the cartridge
through the launching end of the cartridge, they provide no
protection for the payload which 1s located above the obtu-
rating wad. In the case of shotgun launcher cartridges, which
have a propellant charge but no payload (because such car-
tridges are used to “launch” a payload, such as a grenade,
attached at the muzzle end of the shotgun barrel), the moisture
coming in through the launching end of the cartridge could
completely neutralize the propellant charge. Furthermore, the
remnants of the closure wad of a shotgun launcher cartridge
can be expelled when the launcher charge 1s 1gnited, possibly
striking or landing on a nearby object or person.

Theretfore, there 1s a need for a method and system for
sealing the launching end of a cartridge, such as a shotgun
shell, which effectively seals the contents therein from the
external environment and, in the case of a shotgun launcher
cartridge, prevents the ejection of the detritus left from the
closure wad.

SUMMARY OF THE INVENTION

A system and method for sealing the launching end of a
cartridge according to the present invention comprises a clo-
sure cap constructed of rigid material which is placed at the
mouth of the launching end of the cartridge before the end of
the plastic envelope 1s crimped down. Both the walls of the
closure cap and the walls at the end of the plastic envelope are
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crimped down together, thereby forming a substantially
impermeable seal at the launching end of the cartridge.
Although roll crimping 1s shown below 1n the description of
the presently preferred embodiments, any kind of crimping,
either now existing or to be developed in the future, may be
used to crimp down the walls of the closure cap and the
launching end of the cartridge according to the present inven-
tion.

The closure cap 1s cylindrical in shape with a solid bottom
end and an open top end, where the open top end 1s substan-
tially ‘lined up’ with the launching end of the cartridge before
crimping. Thus, during crimping, both the walls of the plastic
envelope and the walls of the closure cap are crimped tightly
together, as will be described and shown 1n more detail below.
The depth of the closure cap (1.e., the ‘height’ of the cylindri-
cal shape) can be varied depending on the payload (or lack
thereol) and purpose of the cartridge.

The inventive system and method has been tested, and the
tests have proved that a shotgun cartridge constructed accord-
ing to the system and method will keep the interior of a
shotgun cartridge dry, even when the cartridge 1s completely
submerged 1n water.

In a presently preferred embodiment of the present inven-
tion, the bottom end of the closure cap 1s weakened by scoring
the rigid material of which it 1s comprised. In one implemen-
tation, the scoring pattern of a closure cap used 1n a less-lethal
projectile shotgun cartridge 1s pie-shaped, so that the pie
“pireces” petal outwards when the less-lethal projectile 1s
¢jected by the force of the 1gniting propellant. In another
implementation, the pie-shaped scoring pattern 1s somewhat
modified, resulting in the disintegration of the center portion
when the propellant discharges. Although a pie-shaped pat-
tern 1s used in both of those implementations, any scoring
pattern may be used in accordance with the present invention.
Furthermore, a substantially impermeable seal at the launch-
ing end of a cartridge according to the present invention may
be implemented without any scoring pattern at all.

In another presently preferred embodiment of the present
invention, different scoring patterns are used as a tactile
means for identitying the type of cartridge, e.g., a pie-shaped
pattern could indicate a less-lethal projectile cartridge,
whereas a series of concentric rings could indicate launching
cartridge. Such a system would be helpiul 1n environments
where there 1s little light, so that a user may identily the type
of cartridge he or she 1s holding by runming his or her finger
over the scoring on the closure cap at the launching end of the
cartridge. Even 1n well 11t environments, such a tactile 1den-
tification system would serve as an additional sateguard to
ensure that the user 1s handling the appropriate type of car-
tridge. This embodiment would require roll crimping, or, at
the least, a form of crimping which would leave the scoring
pattern exposed.

In yet another presently preferred embodiment of the
invention, the color of the closure caps are used as a visual
means for identitying the type of cartridge, e.g., an orange
closure cap could indicate a low-lethal projectile cartridge,
while a green closure cap could indicate a launching car-
tridge. In a preferred implementation of such a system
according to the presently preferred embodiment, the plastic
envelope of the cartridge 1s at least partially translucent so that
the color of the closure cap may be seen by looking through
the sides of the cartridge as well by looking directly into the

aunching end of the cartridge.

Other objects and features of the present invention will
become apparent from the following detailed description
considered in conjunction with the accompanying drawings;
whereas the various features of novelty which characterize
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the invention are pointed out with particularity 1n the claims
annexed to and forming a part of the disclosure. For a better
understanding of the ivention, 1ts operating advantages, and
specific objects attained by 1ts use, reference should be had to
the drawing and descriptive matter in which there are illus-
trated and described preferred embodiments of the mnvention.
It1s to be understood, however, that the drawings are designed
solely for purposes of illustration and not as a definition of the
limits of the invention, for which reference should be made to
the appended claims. It should be further understood that the
drawings are not necessarily drawn to scale and that, unless
otherwise indicated, they are merely intended to conceptually
1llustrate the structures and procedures described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1A shows the separate components of an exemplary
prior art shotgun cartridge;

FIG. 1B shows a sealed shotgun cartridge of the prior art,
where a roll crimp 1s used to seal the launching end of the
cartridge;

FIG. 1C shows a sealed shotgun cartridge of the prior art,
where a star crimp 1s used to seal the launching end of the
cartridge;

FIG. 2A 1s a schematic diagram of a cross-section of a
shotgun cartridge according to the prior art;

FIG. 2B 1s a schematic diagram of a cross-section of the
wad within the prior art shotgun cartridge of FIG. 2A;

FIG. 3A shows the separate components of an exemplary
shotgun cartridge according to a presently preferred embodi-
ment of the present invention;

FIG. 3B shows the closure cap 70, closure wad 60, and
less-lethal projectile 50 of FIG. 3A 1n greater detail, accord-
ing to the presently preferred embodiment of the present
invention;

FI1G. 3C shows the components of FIG. 3A assembled as a
shotgun cartridge, but not yet sealed, according to the pres-
ently preferred embodiment of the present invention;

FI1G. 3D shows the assembled shotgun cartridge of FIG. 3C
sealed with a roll crimp, according to the presently preferred
embodiment of the present invention;

FIG. 3E shows a side perspective view of two assembled
shotgun cartridges, one of which has been discharged, the
other of which has not been discharged, according to the
presently preferred embodiment of the present imnvention;

FIG. 3F shows a top view of the two assembled shotgun
cartridges 1 FIG. 3E, according to the presently preferred
embodiment of the present invention;

FIG. 4A 1s a schematic diagram of a cross-section of a
shotgun launcher cartridge according to another presently
preferred embodiment of the present invention;

FIG. 4B 1s a schematic diagram of a cross-section of the
closure cap within the shotgun cartridge of FIG. 4 A according
to the other presently preferred embodiment of the present
invention;

FI1G. 4C 1s a schematic diagram showing the scoring on the
bottom surface of the closure cap within the shotgun cartridge
ol FIG. 4A according to the other presently preferred embodi-
ment of the present invention;

FIG. 4D shows a side perspective view of two assembled
shotgun cartridges, one of which has been discharged, the
other of which has not been discharged, according to the other
presently preferred embodiment of the present imnvention;

FIG. 4E shows a top view of the two assembled shotgun
cartridges 1n FIG. 4D, according to the other presently pre-
terred embodiment of the present invention; and
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FIG. 5 shows a magnified view of the launching end of a
cartridge constructed according to a presently preferred
embodiment of the present invention, where a portion of the
cartridge has been sliced off 1n order to show the roll crimp-
ing.

DETAILED DESCRIPTION OF THE PRESENTLY
PREFERRED EMBODIMENTS

In this Detailed Description, a number of embodiments
will be discussed, and two particular preferred embodiments
will be shown and described 1n detail with reference to the
drawings. Specifically, FIGS. 3A-3F show a presently pre-
ferred embodiment of the invention implemented as a less
lethal projectile shotgun cartridge similar to the prior art less
lethal projectile shotgun cartridge of FIGS. 1A-1C; FIGS.
4 A-4E show another presently preferred embodiment of the
invention implemented as a launcher shotgun cartridge; and
FIG. 5 shows the results of crimping according to the present
invention in greater detail. As stated above, although a shot-
gun cartridge having a less lethal projectile as a payload and
a launcher cartridge are used as examples herein, the present
invention may be applied to any type of cartridge which

requires sealing of its launching end, regardless of payload, 1T
any, or whether such a cartridge 1s for a rnifled or smooth-bore
barrel.

FIG. 3A shows the separate components comprising a
presently preferred embodiment implemented as a less lethal
projectile shotgun cartridge, similar to the prior art example
in FIG. 1A. Specifically, FIG. 3A shows the same metal base
10 and attached plastic envelope 20, as well as the propellant
charge 30 which will be tamped into the bottom of the car-
tridge. The propellant charge 30 also has the same cushioning
wad 40 holding 1t 1n and separating the propellant charge 30
from the less lethal tubular sock-like fabric projectile 50. The
closure wad 60 1s also similarly situated.

However, closure wad 60 1s no longer the final, or ‘top’,
component in the plastic envelope 20. In the presently pre-
terred embodiment, closure cap 70 i1s located atop closure
wad 60. As can be seen 1n FIG. 3A, closure cap 70 1s cylin-
drically shaped, 1.e., 1t has cylindrical circumierential walls
74 having a diameter corresponding to the diameter of the
inner surface of plastic envelope 20. At one end of closure cap
70 1s a solid bottom 72 which faces the interior of the plastic
envelope, whereas the other end of closure cap 70 1s open, as
will be seen 1n FIGS. 3B-3C-3D. Preferably, closure cap 70 1s
comprised of HDP (however, any material capable of per-
forming the functions of the closure cap described herein may
be used 1n accordance with the present invention).

FIG. 3B 1s acloseup of the payload 50, closure wad 60, and
closure cap 70 shown 1n FIG. 3A. In FIG. 3B, closure wad 60
and closure cap 70 are laid flat, rather than lying on their sides
as they are 1 FIG. 3B. Thus, the open mouthed end 76 of
closure cap 70 can be seen facing the viewer. In addition, pie
slice-shaped scoring can be seen on the top surface (1.e., the
surface facing the outside of the cartridge) of the bottom 72 of
closure cap 70. The bottom 72 of closure cap 70 is thereby
weakened along the lines scored into 1ts surface. When pro-
pellant charge 30 1s 1gnited, forcing payload 30 forward, the
bottom end 72 of closure cap 70 will break along the scored
lines, and petal out from the center of bottom 72, as will be
discussed further below 1n reference to FIG. 3E-3F.

FIG. 3C shows the components of FIG. 3A assembled as a
shotgun cartridge, similarly to FIG. 1B, but not yet crimped/
sealed. The top edges forming the open end 76 of closure cap
70 are substantially aligned with the top edges which form the
open mouth at the launching end of the plastic envelope.
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When crimping 1s performed, both the top portion of plastic
envelope 20 and the top portion of the cylindrical walls 74 of
closure cap 70 will be folded, or rolled, together, thereby
creating a substantially impermeable mechanical seal at the
launching end of the cartridge. The result of roll crimping the
assembled cartridge of FI1G. 3C 1s shown 1n FIG. 3D, where
the scoring on the bottom end 72 of closure cap 70 can be

clearly seen.

The height of the side walls 74 of the closure cap 70 shown
in FIGS. 3A-3B-3C-3D 1s such that the bottom end 72 of
closure cap 70 1s not far below where the roll crimp stops 1n
FIG. 3D, thus allowing the maximum amount of space within
the sealed cartridge for the payload 50. When using most
forms of crimping, such as roll crimping, the uncrimped
height of the side walls 74 of closure cap 70 (e.g., FIG. 3C)
must be at least double the crimped height of the side walls 74
(e.g., FIG. 3D) or else the crimping will continue past the side
walls 74 and into the bottom end 72 of the closure wad 70,
thereby causing the bottom end 72 to either deform or more
likely break.

The side walls 74 of other embodiments according to the
present invention may have an uncrimped height which 1s
greater than roughly double the width of the closure cap once
it 1s crimped. Furthermore, 1t 1s contemplated that the closure
cap according to an embodiment of the present invention
could be constructed such that i1t will be deliberately
deformed, and thereby weakened, during the crimping pro-
cess. Further still, any crimping process, either existing now
or in the future, can be used 1n accordance with the present
invention, which may or may not require variations in the
construction of closure cap 70. In short, the overall construc-
tion, including the width, of a closure cap according to the
present mnvention can be varied depending on one or more of
the following: the crimping process used, the type and size of
payload (or lack thereol, the intended use and/or purpose of
the cartridge, the storage environment of the cartridge, and
any other factor which may or may not cause a variation in the
closure cap construction.

FIG. 5 shows a magnified view of the launching end of a
cartridge 500 assembled and sealed according to a presently
preferred embodiment of the present invention, where a por-
tion 505 of cartridge 500 has been sliced oif the launching end
of cartridge 500, thereby showing the results of roll crimping
the walls 574 of closure cap 570 and the walls at the launching
end of cartridge 500 together. The compression caused by
crimping both the walls of the cartridge and the walls of the
closure cap together 1s suilicient to create a seal which 1s
substantially impermeable to the external environment in
general, and fluid and moisture 1n particular. Although crimp-
ing alone has been shown to provide a suiliciently imperme-
able seal, 1t 1s also contemplated that other means of sealing
could also be used 1n tandem with crimping. For example,
ultrasound welding could be used to pertect the seal before or
alter crimping.

As discussed 1n reference to FIG. 3B above, the bottom 72
of closure cap 70 has pie-shaped scoring so that, when the
propellant 1s 1ignited, forcing payload 50 forward, the bottom
end 72 of closure cap 70 will break along the scored lines, and
petal out from the center of bottom 72. FIGS. 3E-3F show two
different views of two assembled shotgun cartridges, similar
to the assembled shotgun cartridge shown 1n FIG. 3D; how-
ever, cartridge 300 shows how the portions of bottom 72 of the
closure cap 70 petal outward during discharge of the car-
tridge, whereas cartridge shows bottom 72 before discharge
of the cartridge. As can be seen, because the scored portions
of the rigid material forming bottom 72 of closure cap 70 are
weakened 1n comparison to the unscored portions of bottom
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8

72, the scored portions break first, resulting in the remaining
unscored pie-slice-shaped portions petaling outwards.

In the presently preferred embodiments described 1n refer-
ence to FIGS. 3A-3F and FIGS. 4A-4E, the bottom 472 of the
closure cap 470 1s coined during the plastic molding process
when the closure cap 1s formed. As mentioned above, scoring
1s not necessary to practice the present invention but provides
certain benefits, as described herein or would be known and/
or discovered by one skilled 1n the art. For example, 1n one of
the two further preferred embodiments discussed below, scor-
ing 1s used to help 1dentity the type of payload and/or car-
tridge.

FIGS. 4A-4E show another presently preferred embodi-
ment of the present mvention implemented as a launcher
shotgun cartridge. A launcher shotgun cartridge 1s a blank
cartridge which 1s used to propel a payload held at the muzzle
end of the shotgun by alaunching cup or bell. Because 1ts only
purpose 1s to provide the motive force to hurl the payload held
by the launching cup, the launcher cartridge contains no
payload. Prior art launcher cartridges have at least two prob-
lems caused by their construction: one 1s the potential leakage
of moisture through either the launching end or the 1gnition
end of the cartridge, and the other 1s the detritus that 1s hurled
out of the muzzle end of the shotgun behind the payload. The
moisture can substantially degrade or completely neutralize
the propellant charge contained 1n the cartridge. The detritus,
usually consisting of the wad at the launching end of the
cartridge which holds 1n the propellant charge, can possibly
strike or land on a nearby object or person.

The other presently preferred embodiment of the present
invention implemented as a launcher shotgun cartridge, as
shown 1 FIGS. 4A-4E, substantially solves both of these
prior art launcher cartridge problems. FIG. 4A 1s a schematic
diagram of a cross-section of a launcher shotgun cartridge
400 according to the other presently preferred embodiment of
the present invention. In the launcher cartridge of FIG. 4A,
plastic envelope 420 1s attached to metal base 410 1n a manner
similar to the embodiment of FIGS. 3A-3F and prior art
cartridges. Cardboard tube 413 fits within a substantial por-
tion of plastic envelope 420 and contains the black powder
propellant charge 430. Although tube 4135 1s cardboard 1n this
embodiment, it can be constructed of any suitable matenal.

Closure cap 470 holds cardboard tube 415 1n place within
plastic envelope 420. As can be seen 1n FIG. 4A, the launch-
ing end of the cartridge has been roll crimped, thereby sealing
the closure cap 470 1n place. Because the seal formed by roll
crimping the plastic envelope 420 and the closure cap 470
together 1s substantially impermeable, fluid will not be able to
flow into the launcher cartridge 400 through the launching
end. The metal base 410 of launcher cartridge 400 1s covered
with a moisture prood varnish to isure that no fluid will enter
through the separate portions comprising metal base 410.
Thus, the contents held within the launcher cartridge, includ-
ing the propellant charge 430 and the cardboard tube 415, will
stay dry when the launcher cartridge 400 1s 1n a moist envi-
ronment or even when launcher cartridge 400 1s completely
submerged 1n water. Although the metal base 410 1s treated
with moisture proof varnish 1n this embodiment, a launcher
cartridge according to other embodiments of the present
invention may be implemented without a moisture proof var-
nish treatment on the metal base.

FIG. 4B 1s a schematic diagram of a cross-section of the
closure cap 470 which is held within launcher cartridge 400 of
FIG. 4A. As can be seen 1n FIG. 4B, the width of material
forming the side walls 474 and bottom 472 are roughly uni-
form: however, side walls 474 are less thick than bottom 472,
and the scoring (or coining) in the bottom 472 of closure cap
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4’70 makes 1ts thickness non-uniform. FIG. 4C 1s a schematic
diagram showing the scoring pattern in the bottom 472 of
closure cap 474. In the presently preferred embodiment, the
scoring pattern 1s made by coining the mside surface of clo-

10

It 1s further contemplated that, in yet other embodiments of
the present invention, the color of the closure caps may be
used as a visual means for 1identifying the type of cartridge,
¢.g., an orange closure cap could indicate a low-lethal pro-

sure cap 470, leaving roughly a thickness of 0.005" in the > jectile cartridge, while a green closure cap could indicate a

coined area. Further details concerning the measurements of
the launcher cartridge according to the other presently pre-
terred embodiment may be found in the technical schematics
filed 1n U.S. Provisional Patent Application Ser. No. 60/566,
530, from which the present application claims priority and
which 1s incorporated by reference 1n 1ts entirety.

The launcher cartridge, and more specifically, the closure
cap construction of the launcher cartridge, according to the
other presently preferred embodiment substantially dimin-
ishes the problems found in prior art launcher cartridges.
First, the substantially impermeable seal formed by the roll
crimped closure cap (and, optionally, the metal base treated
with moisture prool varnish) provides substantial protection
against moisture leaking into the inside of the launcher car-
tridge. Second, the closure cap construction results in the

launcher cartridge remaining substantially intact after dis-
charge, as shown in FIGS. 4D-4E.

FIGS. 4D-4E show two different views of two launcher
cartridges assembled according to the presently preferred
embodiment of FIGS. 4A-4C. Launcher cartridge 400X 1n
FIGS. 4D-4E has been discharged, while launcher cartridge
400Y has not been discharged. Cartridge 400X shows that,
when the scored portions 1n the bottom 472 of closure cap 470
break during discharge of the cartridge, the center portion of
bottom 472 substantially disintegrates and 1s discharged from
the muzzle of the shotgun with the force of the propellant
1gnition. However, the bits of ngid material which are dis-
charged are so small as to not pose a substantial hazard to the
anmimate or inanimate objects 1n the immediate environment
of the shotgun. On the other hand, the more substantial por-
tions of the launcher cartridge, such as cardboard tube 415
and most of the material forming closure cap 470, remain
intact within the launcher cartridge after discharge. In testing
the launcher cartridge constructed according to the presently
preferred embodiment shown 1n FIGS. 4A-4C, it has been
found that these portions remain intact within the launcher
cartridge during discharge roughly 99% of the time.

Furthermore, cartridges constructed according to the
inventive system and method have been tested to determine
whether a shotgun cartridge constructed according to the
system and method can keep the interior of the shotgun car-
tridge dry, even when the cartridge 1s completely submerged
in water. There was no change in weight of any of the sub-
merged cartridges, 1.e., there was no leakage of moisture into
any of the cartridges, even when the cartridges were com-
pletely submerged.

It1s contemplated that, 1n other embodiments of the present
invention, different scoring patterns may be used as a tactile
means for identitying the type of cartridge, e.g., a pie-shaped
pattern could indicate a low-lethal projectile cartridge,
whereas a series of concentric rings could indicate a launch-
ing cartridge. Such a system would be helpful in environ-
ments where there 1s little light, so that a user may 1dentity the
type of cartridge he or she 1s holding by running his or her
finger over the scoring on the closure cap at the launching end
of the cartridge. Even 1n well lit environments, such a tactile
identification system would serve as an additional safeguard
to ensure that the user 1s handling the appropriate type of
cartridge. This embodiment would require roll crimping, or,
at the least, a form of crimping which would leave the scoring
pattern exposed, 1.e., capable of being touched.
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launching cartridge. In a preferred implementation of such a
system, the plastic envelope of the cartridge 1s at least par-
tially translucent so that the color of the closure cap may be
seen by looking through the sides of the cartridge as well by
looking directly into the launching end of the cartridge. In this
context, “at least partially translucent” can mean either, or
both, that (1) only a top portion of the plastic envelope 1s
translucent, thereby allowing the color of at least a portion of
the closure cap to be seen when viewing the cartridge from the
side, and/or that (1) the translucence of the material forming
the plastic envelope ranges from substantially clear to sub-
stantially semi-opaque (but still translucent enough for a
viewer to determine the color of the closure cap). Of course,
in other embodiments, the plastic envelope may be com-
pletely opaque, 1n which case the identiiying color can only
be viewed by looking directly at the uncovered portion of the
closure cap at the launching end of the cartridge. The scoring
can be used for visual 1dentification as well.

In conclusion, the system and method according to the
present mnvention provides a substantially impermeable seal
at the launching end of a cartridge and reduces the amount of
detritus expelled from an 1gnited launcher cartridge. Accord-
ing to the two presently preferred embodiments of the present
invention shown herein, a closure cap having a scored surface
on the bottom end 1s roll crimped 1n place at the launching end
of the cartridge. According to contemplated embodiments of
the present invention, at least one of different scoring patterns
on the bottom end of the closure cap and different colors of the
closure cap may be used as a form of 1dentification for the
type, payload, purpose, and/or some other characteristic of
the cartridge.

While there have shown and described and pointed out
fundamental novel features of the mvention as applied to
presently preferred embodiments thereof, 1t will be under-
stood that various omissions and substitutions and changes in
the form and details of the substances, constructions, and
orientations illustrated and described, and in their operation,
may be made by those skilled in the art without departing
from the spirit of the imnvention.

For example, although only the roll and star crimps are
shown 1n the present disclosure, any sort of crimping can be
used to seal the launching end of the shotgun cartridge in
accordance with the present invention. As another example, 1t
should be understood that cartridges and/or closure wads
according to the present invention may be implemented 1n a
wide variety of ways, having different dimensions and/or
different scoring patterns (or lack thereotf) than the presently
preferred embodiments described herein. For instance, there
may be scoring on the other side of the bottom of the closure
cap (or on both sides). As another instance, the cartridge may
be for a much larger or much smaller barrel than a conven-
tional shotgun, thereby changing the dimensions of the clo-
sure wad, as well as, possibly, 1ts substance.

Furthermore, it 1s expressly intended that all combinations
of those elements which perform substantially the same func-
tion 1n substantially the same way to achieve the same results
are within the scope of the invention. Moreover, 1t should be
recognized that structures and/or elements shown and/or
described in connection with any disclosed form or embodi-
ment of the invention may be incorporated 1n any other dis-
closed or described or suggested form or embodiment as a
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general matter of design choice. It 1s the intention, therefore,
to be limited only as indicated by the scope of the claims
appended hereto.

What 1s claimed 1s:

1. A method of manufacturing a cartridge, said cartridge
comprising a rigid base, an envelope having an opening at a
launching end, a closure wad at the launching end of the
envelope, and a closure cap disposed adjacent said closure
wad, said closure cap having a side wall, a bottom and an
opening, said side wall extending from said bottom, said
bottom and said side wall forming a tube having said bottom
at one end and said opening of the closure cap at the other end
opposite said bottom, the method comprising the steps of:
placing the closure cap at a launching end of the envelope
such that (1) the side wall of the closure cap 1s 1nside and
touching the wall of the launching end of the envelope, (1) the
opening of the closure cap and the opening o the envelope are
parallel, and (111) the bottom of the closure cap 1s more interior
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within the envelope than the opening of the closure cap; and
simultaneously crimping the side wall of the closure cap and
the wall of the launching end of the envelope such that a
substantially impermeable seal 1s formed at the launching end
of the envelope of the cartridge.

2. The method of claim 1, wherein the cartridge 1s a shot-
gun cartridge.

3. The method of claim 1, wherein the closure cap has an
indicia indicating a characteristic of the cartridge.

4. The method of claim 3, wherein the characteristic indi-
cated by the indicia comprises a type of payload in the car-
tridge.

5. The method of claim 3, wherein the indicia comprises at
least one of a color of the closure cap and a scoring pattern in
the bottom of the closure cap.

6. The method of claim 1, further comprising the step of:

creating a scoring pattern on the bottom of the closure cap.
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